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Abstract
Background: Cholecystectomy has been the treatment of choice for symptomatic gallstones, but
remains the greatest source of post-operative biliary injuries. Laparoscopic approach has been
recently preferred because of short hospitalisation and low morbidity but has an higher incidence
of biliary leakages and bile duct injuries than open one due to a technical error or misinterpretation
of the anatomy. Even open cholecystectomy presents a small number of complications especially if
it was performed in urgency. Hemobilia is one of the most common cause of upper gastrointestinal
bleeding from the biliary ducts into the gastrointestinal tract due to trauma, advent of invasive
procedures such as percutaneous liver biopsy, transhepatic cholangiography, and biliary drainage.
Methods: We report here a case of massive hemobilia in a 60-year-old man who underwent an
urgent open cholecystectomy and a subsequent placement of a transhepatic biliary drainage.
Conclusion: The management of these complications enclose endoscopic, percutaneous and
surgical therapies. After a diagnosis of biliary fistula, it's most important to assess the adequacy of
bile drainage to determine a controlled fistula and to avoid bile collection and peritonitis.
Transarterial embolization is the first line of intervention to stop hemobilia while surgical
intervention should be considered if embolization fails or is contraindicated.
Background
Percutaneous transhepatic biliary drainage (PTHBD) is
one of the most therapeutic options for the menagement
of biliary obstructive disorders, but the use of interven-
tional procedures is associated with an increased inci-
dence of arteriovenous shunting, hepatic artery
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pseudoaneurysm and vascular stenoses that result in
hemobilia[1].
The diagnosis of hemobilia may be difficult because of a
variety of clinical manifestations and sometimes can be
fatal. Its management aims to stopping the bleeding and
resolve obstruction. Actually the development of interven-
tional radiology, such as transarterial embolization, has
been recognized the first line of procedure to stop hemo-
bilia with a success rate of about 80%-100%, by ensuring
that the classic surgery interventions, such as ligation of
bleeding vessels or excisions of aneurysms, should be con-
sidered fails and burdened by high mortality [2,3].
Case Report
A 60-year-old man came to our observation with intermit-
tent pain localized to upper quadrants of the abdomen,
fever (39°C) preceded by thrill, vomiting and signs of
peritoneal interesting. Laboratory tests revealed leucocy-
tosis (18300 WBC), and the increment of cholestasis
markers, while US scan demonstred an acute cholecystitis
with lithiasis, without biliary tree dilatation, and a small
liquid flap next to gallbladder.
Because of poor conditions, we decided to perform a sur-
gical operation. So the patient underwent a laparoscopic
cholecystectomy (LC) but, because of the hard consist-
ency and the remarkable adhesions of the gallbladder to
the surrounding structures (homentum, biliary tract, duo-
denum), we decided to stop the laparoscopic procedure
and to perform an open cholecystectomy (OC). The local
inflammation and gangrenous aspect of gallbladder (as
the pathological report confirmed) did allow us to place a
trans-cystic T-tube, to use as a biliary tutor and/or as a
device, through which a cholangiography could be run,
and an abdominal drainage. Post-operative clinical course
progressively improved, but the T-tube flow was low
(between 100-300 cc) and bilirubin level began to
increase from the 5-th day after operation, while the
abdominal drainage began to drain bile (500 cc).
The patient's conditions were good, without any signs of
localized or generalized peritonitis or intraperitoneal bile
collections: there was a controlled high flow external fis-
tula. A conservative treatment was instituted, so the
patient was nourished by parenteral way, deficits of elec-
trolytes and vitamins (mostly vitamin K) were corrected
and octreotide (somatostatin analogue) was delivered to
reduce biliary secretion. Therefore we performed a trans-
Kehr cholangiography to assess the origin of fistula, the
anatomy of the entire biliary tree and the presence and
extent of the injury to the biliary system.
Failure opacification of intrahepatic biliary tracts and of com- mon biliary duct Figure 1
Failure opacification of intrahepatic biliary tracts and 
of common biliary duct.
Separation between right and left biliary ducts, abdominal  drainage (black arrow), PTHBD (white arrow) Figure 2
Separation between right and left biliary ducts, 
abdominal drainage (black arrow), PTHBD (white 
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Cholangiography showed a separation between right and
left biliary ducts, a failure opacification of intrahepatic bil-
iary tracts and of common biliary duct because of a non
complete transaction (figure 1), so we decided to position
a percutaneous transhepatic biliary drainage (PTHBD) on
the right biliary emisistem (figure 2) and to perform ERCP
to reconstruct biliary tract.
Post-operative control showed a well-positioned drainage
but a biliary leakage (figure 3).
We resisted the temptation to attempt primary repair at
this stage because of local inflammation. This conserva-
tive treatment was prosecuted for 3 weeks with the hope
of a spontaneous closure of the fistula. But it was not so
and because of the better condition of the patient, we
decided to perform a new operation.
After an intra-operative cholangiography we executed an
hepaticojejunostomy on left hepatic duct (the only one
which was accessible) with Roux reconstruction and posi-
tioning of biliary tutor and abdominal drainage. General
condition of the patient did not improve because of 3
severe episodes of cholangitis, treated with antibiotics and
because a progressive anaemia. In fact on the 9-th postop-
erative day the patient developed a severe episode of
hemobilia with abdominal type colic pain located in the
epigastrium - right ipocondrium, radiating to the back
and to the right shoulder, hemathemesis, jaundice and
blood flow from percutaneous transhepatic biliary drain-
age (PTHBD), and decrement of hemoglobin levels,
dropped to 7.3 g/dl. We performed an urgent volume
resuscitation and contrast-enhanced CT, which showed
an aspecific alteration into the V hepatic sector, so we per-
formed a selective angiography of celiac tripode and
hepatic artery that showed, on the right branch, a big
pseudoaneurysm (figure 4) which was covered by stenting
(figure 5).
The operative procedure was performed by right trans-
femoral access and placement of a 3,5 mm × 19 mm Graft-
Master Coronary covered stent (ABBOTT®) with total
exclusion of pseudoaneurysm.
After that general conditions of the patient improved day
by day and he was discharged from our unit after 45 days.
Discussion
The management of the case reported above is very inter-
esting because of 2 iatrogenic complications: biliary fis-
tula and pseudoaneurysm.
Bile duct injuries and fistulas are important because they
can be associated with considerable morbidity and mor-
tality. Laparoscopic cholecystectomy is currently the
standard procedure for symptomatic cholelithiasis and for
all forms of cholecystitis including acute ones, even in
Control: PTHBD is correctly positioned into the right biliary  tract with distal tip around the surgical drainage Figure 3
Control: PTHBD is correctly positioned into the 
right biliary tract with distal tip around the surgical 
drainage.
Pseudoaneurysm on the right branch of the hepatic artery Figure 4
Pseudoaneurysm on the right branch of the hepatic 
artery.World Journal of Emergency Surgery 2009, 4:37 http://www.wjes.org/content/4/1/37
Page 4 of 6
(page number not for citation purposes)
instance of gangrenous cholecystitis. Under these difficult
circumstances, the procedure is associated with an
increased rate of bile duct injuries and an high conversion
rate should be expected [4].
Compared with open cholecystectomy, laparoscopic
cholecystectomy is associated with an increased rate of
bile duct injuries ranging between 0,5-0,9% [5,6]. The
mechanism of bile duct injuries are now well recognized:
it's caused by misidentification of the common bile duct
for the cystic duct or anomalous anatomy. After a diagno-
sis of biliary fistula has been made, it's most important to
assess the adequacy of bile drainage to avoid bile collec-
tion and peritonitis. There are some physiopathological
effects of an external biliary fistula which depend on the
volume of bile drained daily with depletion of electrolytes
and fluid, on the absence of bile from the gut, and on the
possibility of acquired biliary infections. So a conservative
Stenting of pseudoaneurysm; exclusion of the vascular lesion and control of the distal vascular patency Figure 5
Stenting of pseudoaneurysm; exclusion of the vascular lesion and control of the distal vascular patency. Cov-
ered stent.World Journal of Emergency Surgery 2009, 4:37 http://www.wjes.org/content/4/1/37
Page 5 of 6
(page number not for citation purposes)
treatment was made immediately: it has been known that
the treatment with somatostatin can reduce bile secretion,
even if its benefits in promoting closure of fistula are
unproved [7].
The principles of management of postoperative biliary fis-
tula are operative and non operative. The main goal is to
drain bile collection and convert to a "controlled" fistula.
When biliary-enteric continuity is present, and there is no
obstruction to bile flow, a prolonged period of conserva-
tive treatment is indicated because spontaneous closure of
the fistula is usual. This process can be facilitated by tem-
porary placement of a stent across the opening in the bile
duct, excluding bile flow throught the fistula as we have
made in the case reported here.
Endoscopic treatment of fistula by sphincterotomy, stent-
ing or both is indicated in most patients [8]. Often a bil-
iary endoprothesis is used and is left in place for several
weeks until fistula closure, while endoscopic sphincterot-
omy alone, with the intention of reducing the pressure
gradient between the biliary system and duodenum, is
indicated only in specific circumstances (distal biliary
strictures) [9]. Operation is indicated when non operative
measures are not suitable, such as in patients with diffuse
bile peritonitis, in septic patients.
The increased use of interventional procedures in the
management of biliary disorders is associated with an
increased incidence of vascular injuries [10]. Hemobilia is
an uncommon cause of gastrointestinal bleeding. Trauma
has become the most common cause of hemobilia since
the advent of invasive procedures such as percutaneous
liver biopsy, transhepatic cholangiography, and biliary
drainage; it may also be caused by infection and arteritis
associated with cholecystitis or pancreatitis and shows
strong associations with disease processes such as athero-
sclerosis, cystic medial necrosis and polyarteritis nodosa
[11] but in the case reported it has been due to the pres-
ence of pseudoaneurysm of the hepatic artery.
Pseudoaneurysm accounts for nearly 10% of hemobilia
cases [12], which have been associated with percutane-
ously placed devices [13]. Before hemobilia, we diag-
nosed 3 episodes of cholangitis and elevated levels of
bilirubin, suggesting an increased intraductal pressure,
which may have caused this vascular injury. Chronic
inflammation suggests that there might be some degree of
continuing low-grade damage within the liver paren-
chyma. As the inflammation proceeds and involves the
collateral hepatic artery, a pseudoaneurysm forms and
raises the risk of hemobilia. It therefore seems likely that
PTHBD induced aneurismal change of the hepatic artery
in combination with increased ductal pressure and
cholangitis. We belive that the inflammation surrounding
the bile ducts and the presence of adhesions between the
PTHBD and the right branch of hepatic artery may have
contributed to the formation of pseudoaneurysm because
the tip of the PTHBD was at the same site of vascular inju-
rie. Then the fistulous communication between biliary
tree and vascular structures has lead hemobilia, which can
be severe and life-threatening. In fact in our case reported,
the patient underwent to 4 blood transfusions because of
an acute anaemia and shock.
Quinkle's triad, composed by epigastric pain, hemobilia
and obstructive jundice, is the classical clinical presenta-
tion of an intrahepatic artery pseudoaneurysm. These
occur in 73%, 52%, and 30% of cases, respectively,
although the complete triad occurred in only 22% of the
them[1]. Blood may rapidly flow into the duodenum,
simulating an intestinal bleeding or may lead, if the flow
is slow, the formation of blood clots, obstructing the bile
ducts and causing jaundice.
Our patient presented Quinkle's triad and we rapidly per-
formed an EGDS which showed an active bleeding from
ampulla of Vater, even if literature reports only a 12% of
diagnostic endoscopies [14]. The choice of subsequent
investigations depends on the history and the level of sus-
picion.
Abdominal sonography or computed tomography can
detect common bile duct obstruction and identify intrahe-
patic lesions, such as stones or tumors.
Endoscopic retrograde cholangiopancreatography may be
helpful. Angiography could detect significant hemobilia
in over 90% of patients, and allow the localization of vas-
cular lesions and therapeutic embolization.
The management of hemobilia is, in fact, aimed at stop-
ping the bleeding and relieving biliary obstruction, espe-
cially when the condition of patient is so severe that a fast
treatment is required. Transarterial embolization is now
the first line of intervention to stop the bleeding of hemo-
bilia, which returned a high success rate of around 80% to
100% [1], and lower morbidity or mortality rates than
surgery. Surgical interventions, such as ligation of the
bleeding vessel or excision of the aneurysm, should be
considered if embolization fails or is contraindicated.
Transcatheter embolization has several advantages over
surgical approaches: (a) it can be combined with angiog-
raphy and also repeated, (b) it is safer because it deals
directly with the arterial lesion, and (c) it is better toler-
ated by debilitated patients who show major surgical
risks.Publish with BioMed Central    and   every 
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Treatment of these vascular lesions varies depending on
the size of damaged vessels and on the characteristics of
the lesions [15].
In general transcatheter embolization of distal intrahe-
patic vascular lesions is successfully best performed using
micro-particles of a variety of materials (coil, gelatine
sponge, polyvinyl alcohol, etc.) [16].
In case the pseudoaneurysm is located at the level of large
hepatic vessels, the placement of a covered stent may be a
valid therapeutic alternative, as we made in the case above
[17-20].
On the basis of our experience, in iatrogenic hepatic
bleeding, therapeutic interventional procedures represent
the treatment of choice as they enable diagnosis and treat-
ment in a single session and, especially in the case of intra-
hepatic bleeding, they avoid complex surgical procedures
in patients who are often haemodynamically unstable
and therefore at high anaesthetic and surgical risk.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
VN wrote the manuscript. RC drafted the manuscript. AS
revised clinical notes. LC revised clinical notes. FLM trans-
lated the manuscript into English. EF searched for the ref-
erences. UM checked the patient data. CM searched for the
references. PD checked the patient data. ST checked the
final references list. MSDP checked the final references
list. DM assessed the formatting changes. FS supervised
the manuscript making. All authors have read and
approved the final version of the manuscript.
Consent Section
Written informed consent was obtained from the patient
for publication of this case report and accompanying
images. A copyof the written consent is available for
review by the Editor-in-Chief of this journal
References
1. Thong-Ngam D, Shusang V, Wongkusoltham P, Brown L, Kullavani-
jaya P: Hemobilia: four case reports and review of the litera-
ture.  J Med Assoc Thai 2001, 84(3):438-44.
2. Moodley J, Singh B, Lalloo S, Pershad S, Robbs JV: Non-operative
management of haemobilia.  Br J Surg 2001, 88(8):1073-6.
3. Galun D, Basarić D, Lekić N, Raznatović Z, Barović S, Bulajić P, Zuvela
M, Milićević M: [Hemobilia].  Acta Chir Iugosl 2007, 54(1):41-5.
4. Borzellino G, Sauerland S, Minicozzi AM, Verlato G, Di Pietrantoni C,
de Manzoni G, Cordiano C: Laparoscopic cholecystectomy for
severe acute cholecystitis. A meta-analysis of results.  Surg
Endosc 2008, 22(1):8-15. Epub 2007 Aug 18. Review
5. Flum DR, Cheadle A, Prela C, Dellinger EP, Chan L: Bile duct injury
during cholecystectomy and survival in medicare beneficiar-
ies.  JAMA 2003, 290:2168-2173.
6. Archer SB, Brown DW, Smith CD, Branum GD, Hunter JG: Bile
duct injury during laparoscopic cholecystectomy: results of a
national survey.  Ann Surg 2001, 234(4):549-58.
7. Hesse U, Ysebaert D, de Hemptinne B: Role of somatostatin-14
and its analogues in the management of gastrointestinal fis-
tulae: clinical data.  Gut 2001, 49(Suppl 4):iv11-21.
8. Rauws EA, Gouma DJ: Endoscopic and surgical management of
bile duct injury after laparoscopic cholecystectomy.  Best Pract
Res Clin Gastroenterol 2004, 18(5):829-46.
9. Carr-Locke AD: 'Biliary stenting alone versus biliary stenting
plus sphincterotomy for the treatment of post-laparoscopic
cholecystectomy bile leaks'.  Eur J Gastroenterol Hepatol 2006,
18(10):1053-5. Review
10. Green MH, Duell RM, Johnson CD, Jamieson NV: Haemobilia.  Br J
Surg 2001, 88(6):773-86.
11. Park JY, Ryu H, Bang S, Song SY, Chung JB: Hepatic artery pseu-
doaneurysm associated with plastic biliary stent.  Yonsei Med J
2007, 48(3):546-8.
12. Rai R, Rose J, Manas D: Potentially fatal haemobilia due to inap-
propriate use of an expanding biliary stent.  World J Gastroen-
terol 2003, 9(10):2377-8.
13. Arneson MA, Smith RS: Ruptured hepatic artery aneurysm:
case report and review of literature.  Ann Vasc Surg 2005,
19(4):540-5.
14. Christensen T, Matsuoka L, Heestand G, Palmer S, Mateo R, Genyk
Y, Selby R, Sher L: Iatrogenic pseudoaneurysms of the extrahe-
patic arterial vasculature: management and outcome.  HPB
(Oxford) 2006, 8(6):458-64.
15. Bilbao JI, Torres E, Martínez-Cuesta A: Non-traumatic abdominal
emergencies: imaging and intervention in gastrointestinal
hemorrhage and ischemia.  Eur Radiol 2002, 12(9):2161-71.
16. Hatzidakis A, Petrakis J, Krokidis M, Tsetis D, Gourtsoyiannis N:
Hepatic artery aneurysm presenting with hemobilia in a
patient with Behçet's disease: treatment with percutaneous
transcatheteral embolization.  Diagn Interv Radiol 2006,
12(1):53-5.
17. Larson RA, Solomon J, Carpenter JP: Stent graft repair of visceral
artery aneurysms.  J Vasc Surg 2002, 36(6):1260-3.
18. Tan KC, Kapoor BS: Hepatic arteriobiliary fistula successfully
treated with an endobiliary covered stent.  J Vasc Interv Radiol
2008, 19(10):1521-2.
19. Tulsyan N, Kashyap VS, Greenberg RK, Sarac TP, Clair DG, Pierce G,
Ouriel K: The endovascular management of visceral artery
aneurysms and pseudoaneurysms.  J Vasc Surg 2007,
45(2):276-83.
20. Sasaki K, Ueda K, Nishiyama A, Yoshida K, Sako A, Sato M, Okumura
M: Successful utilization of coronary covered stents to treat
a common hepatic artery pseudoaneurysm secondary to
pancreatic fistula after Whipple's procedure: report of a
case.  Surg Today 2009, 39(1):68-71. Epub 2009 Jan 8